
}’u ( ‘v), ‘I’l II IIIas  :~ l)rill(x

l)ivisio])  of l’}Iysic.s,  Mat}lc]lla(i(  L., t 1’,II; ,Ij C., [I OIIL):II,  y) Ca ]f(l] 11 ia 11 Is\’ittltc of ‘1’cdlnolq!,y,

I)iii(l(]l,,  (;A T 123

Sllsa]l  ‘1( ’l f’’l(’\, ( ‘Il;ill(’s  A )l(’i(’lllll<:ll

lllfIWCd l’wxssi]lg  Zllld Anti l)’} iS { :( 11(2’. (!alifo]l  liti  llI\titut(  o f  ‘J’cdIIIdogy,

I’, \L I{i(}: (;A !JI 12[)





t]]<: i]] f]ard sky, ])mduci])g  a  H(L,; II) f)iIIl)’it(. sIIIvcy al ]I]i(l 1  ( ) f,.: I ill fral’(!d  Wav[!lcllgtlls

(12, 2?5, 60 ,  al,d 1 0 0  /l*n) (Il(i(ll);i}i P!5’,’ $oif~]  , ] 10III:J;,  dIItl l\(.III,~:l)aIIt:I  19 8 7 ,  IJI?AS

(~ata]op,s  aIId Atlascs:  lk])la IJ; It(IIJ k’ 1 ‘)1 ])11 (,!: l(’]lt I!.)/;(Y).  llllap, (., :Il(l(i(’ f-loIll tllc  I//AL$’  Slll”vey

data Snow a Ivcaltll of Cxtclldc(l  S(I )1(’1 111( ;’!’)1]1 SItal. fmlll ill{,, 1 (’:’, ioll’l and otll(:r [Olll])ollc]lts

of tlIc: illt(:rs((’llar  lr]diu]l].  A  l:l]i(l ~ (f :.t II Iics (xl)loit, i]]p, ttlc //t’4,(~  i]tlagcs  ]Iavc l)ecII IIladC

to dak rallgi]lp,  fmIn stIuc.tIII ( 011 ;, [I; 1;:, 1;, scal(’  t(, (l(.t, ail((l  :tll(li[;- o f ill(lividua]  II IolcculaI

clouds  (c. !,. IIcicll]l]a]] Lt al . l!)S(;  , \\~[il;lll{’ (t al. 1$)86,  ‘J’(’1(’l,(\  ;:IICI l’icl)  1986, lloulallgm

alId l)cralllt  19S8, So({mski (:t iii. !!!’:!!, :~(@)illc!aTl(l  (;o(d 19s!),  sJl(’ll, llcyc!I”,  a:ld  Sd]locrb

1989, (:1(!  111(!11s, Yllll, a n d  II(!y(l “1!!!!1, \’, (:)ll e t ,  i l l . I(J04), ‘III( SIIIIIII,(l  I c)f llt?A,5’is t,}ie

Coll)])l(!t(’ll(  !ss of ill(!  Sul’v(!y. }l()$l’(vrl.  III ill; l’l~JC:l S(”S~}l(>  S})illi:ll T{s(lllltioll  c)ft}lccc)Il)]}arisc)Il

d a t a  sets  at otllm wavdm  Ig[lI\ i s  )1(1{1 [11111 foj l/t?A ,9, aII(l tlIIIS tlI( 4 ’  5’ rwolutiol)

of tlIC ICIWSC(I I}I?AS i]]]agcs (111( lt)ll,l<{l “iLy Sill’\’(’y Atlas> \\ ’l I(Y:l(Jck  ct a l .  1994)  can

liltlit  tll(, COIIIIMIiSOII. ‘.f ’hc  d(:sil(  I(II  11111,11() LT])atiai  ](.sollltic,]]  (ollll)illc(l witl) tlIc ])aucity of

I]ew illflard  sat, (:llitc IIlissiolls lIa\;  iljs),ll(,(l  > IIal I)’ r:fiolts  io (’>tI,iI( IIi[l,ll  s])atial  rcsolutio]l

i]lforlnatio]l  fmn tJIc da ta  (c. ?,. )l(,li{(l.~)  (( {:1. 1{)]4). ‘J’11( ])IIJ(IIII  (s III(mt widc]y  accessible

to tllc US scic]lcx:  mllllnurlity  ;it( I ]1(, ] ! I ]{ 1 j’, j]]laf,,(~: (]ist l.il)ol,((i  l))’ ( ]Ic  IIlfla.rcxl  l)roc.cxsi  Iig

aII(l A]]alysis  (k]]t,cr  (I1)A(; )) W] 11(1 I i~i l)iiI., .1011  1}, ( lklaxi]lll]ll~ ((,lltlatio])  MctlIod ( M  C M ;

AUIIIaIIII,  IJOWI(T,  a]]d Mcl]]yk ]{]!}[)) ‘1 III 1; 11{,1?,$ inlag,(s  ]Iiiv(, IJ(III SLI( (wsful]y  USCCI fcw a

varidy of galactic  and cxtrag,dl,  t(:t i( :.{ll~ils  ( Iti( ( 1 !}93,  SIII act ( ’ t  ill. 1993>  ‘1’c!l”ck!y  a n d

Mazza]dla  1994),

A])])liwtio]l  of the llll{l~,S  iIlp,(,Iit)I  III [(I {IIC lliA,f’ data IIW. II(YII liljlitccl largely by t,lIc

co]ll])ut?]ti{)llal  rcsourccs  availal)l(:  joI 1 \ I 1{ I ~’~ ))r(j((s;.ii){;. A  1‘ x J { field of t,y])ical  scan

co\ fcra/;c takes 1 ]Iour of C])ll t i]ll( (JII a };II  I SI)A li(~stali(j]]  ~ O> f(II a]l four  IvavclcIIgth
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A S  ])a]t  of a ])mgIaIII ill ]Ii[,ll ~)( [(:111 ill CC  (’OIll]  )\lliil; (Jllil]  S’i{’ I(:(’  aIId c]l~;il]ccril]g,

CaltcdI lIas dcvclold  sigllific;llt S,I[[II;IC ,IId lIaI(lwaI( (al)iil)illti(.  s for Illassivcly  pardld

coltl])utillg  (also  called co?~cvj  /cI{/ !i(ilI( I(~J/IpII//?I.q).  AI II 011 II, {II(J s(~\J(,l’al coIlcurl’cIlt

CX)Ill])utcrS  curreI)tly avai]al)]c {it (  ‘till c,( ‘II . , tjl)(’ /)12-110(1(  1111(’1 ‘Ioll(llstollc  l)clt!a, a

pl’ototy])c  ])alallcl  S1l])CI’COI1lJ)  lI((!I \’,’itl lil( i..lI (xl I)(lfollrl;lll(.(  of 13 (;l)l,  O1)S, 8 Gig;al)ytjcs

o f  lIlcl  IIory, alId 90 (Ji~,al)ytcs (Jf (Ii:]:, I 1 l)}~i , ~lcd 1(s0111((s i]lclll(l(  :1 !)(i ]Iodc alId a 5]2-IIo(]cJ

IIlt!cl  l’al  a~c)I1. ‘1’llc 11(!W 512-110 ( { (  111{1  I)i ~<i(!,oll Nlo(l(:l  13s,  iii:<  ;I ])(~k  S])CCC1  o f  3 8 . 4

(;l’’],()]  ’$, ]6  (~j~abytC!S O f  111( ’lllol)’, i;Il(~ 1; l{ AII)s that C(JII(ILII  (I’?.;}  (;igal)ytcs  of d i s k ,

011(! l’:tfllcl’IIC!t  I)(A:, two  1111)1’1 ll(l(!(’.,: iill(l ix s(lvi(o  110(1(’s, ‘1’11(’  l)i[j,ll (iCIll?lll(l  f O l  1111{1;S

illlagcs,  along  wit]] t,llc  availal)i lit)’ (,f l}; rdlltl  c.ol]l])l]tfi]l[},  fa(:iliti (f, lliotivatml t}]c j)oll  o f

II I1{IH  to L}I(! l)arallcl  su}mc(,IJI]IIIl,  :.

‘1’lIC (lcvclo])lllclltofll(!l~  tiltjfit(’[  I(,lllIl:Oll al[),[,litl])]]s  all(J\’$’S  (IIC itcIatiI~c])  roc.cclllrc

to l)C carric(] II)ucll fu]tllm,  l(x]llilill~,, II IIIJ, (;l)l.l ti[llc  at](l fultll(’r ,lllstifyi Ilg tl)c  paralld

coll]])utillg  a])])macll.

‘J’lIcscdbIts  lnadcl)ossil,](:i{  I,; I)I,( s~-.l(:I [lal)J)iIl@,l )loi((t: )Ii})ll  lcsolutioIl  lltA,$’

Ina])])illg of tJIc Galactic })1.311c ‘1’IIc  I(:LI, l)t’4,5’(Jal::xy  Atl:is  (I(; A )  IIlapswil]  p~ovidca

20-fold ill]])rc)l~clrlclltiy]  amal illf(,lllliii!{)l  c{,lltcllt  o\cI C\ITI(TIl  1//4,$60  and 100 ~lln m a p s

and w]]] bc valuab]e  for a wid( I;lII/l( )f :.(i! Iltific  stlldics,  i]lclu(lill{~,  I .  ‘J’}Ic  StIUCtUIC and

dyllalllics o f  tl]c  intcmicl]al  Ill((~i~)lli  (l S\7): ?, (~lt)IId  C,C)IY s t i l t ’ ( : j ’ s  lvitllili giant Inol(!cular

c . .
C1OII[IS;  ~+. l)ctcr]]]l]lat]o])  O f  IIlltliil  IIliic;$

,.
flll(.ti(jll:. (Ihdl’s)  o f  Illii<si\c stars; 4. study o f

SUl)CIIIOVa mIIIIIal]ts (SNRs),



‘1’llco]igil]al  1111{1;S ,aIp,oliltll[l  \,lItli lll.)(l~lc.(:slli{~ll  Icsc)l IItio II llt’,4L5’ iItlagcsal)d  later

ClllliIIl C(:l Il(:lltlS am dcscIil)c(l  ill $({ ho I {. l’ll~Nj a\i]il\]Itl (~(lll(lito]i hl(:tl]od  (hflCh4)

alp;o]’itl]]n  Au]]la]l]l, l{’owlm,  arl(l h!(lr }’1 1!!!10 ]I]cJdI]ccs lti[:}i ](w)ll.,lioll i]])a:,cs fmlrl tlIc

SU~VC~  a n d  a.(l(litio]]a]  Ol)sclvalio]l (41,)] (l~fii, ll~j]l[l, a ]Iollll]l(’ii] It,(]tltjvc SC IICIIIC. ‘1’}IC

rcsultli]]g;  i]]lap,cs llavc  msolutiol]  (){ ii!t )1 t I , co] II IJalcd  t o  tlI( 4’ [)’ Slll)tclldcd  by tllc! 100

~lln lmlI(l (lctx’c.toIs ill t h e  l}i,A$f(,l ,+1 I,l; :II( A  dcs(]i~)tio]l  oftll( I):lsic  h4(;h4 algo]itll]n  i s

outli]ld  i]] %ctioll  3 . 1 .  III SC(LI(IIIL :i ) ;; II(’ :{.4 IVC ofl’cl (l(:sc]il)ti~)lls  of a]tifdct ]cductlio]]

algoritll]]ls, llalIlcly  usi]lg cstillla[t  ,. (~’ )’. iiil ofls(’t 10 cli]lli]lat(  stli~)i]lp,,  a]ld usi]lg a

IIulp;cl]t]o})y  Il]ctlici]l  tllc  itodlii~:l~t)]illll]l  10 sLIppIcss Ijll{,itl{;  alouIld bIigllt poil)t

mu I’(Y3S . l)ctcc.tol d a t a  calil)lal,ioll  ;III I :CJ,)(’ a(:a] ligl]t  s~lblla(tioll  iil(:(’~1’l’jd out w i t h  a

qli]]-ofl’  ll]ctl]od  of tl]c  dcst]il)ill[’,  il~’,():il}l~l

C1l}lall CC1ll  ClltS all(l output, i]l]a[l,(  l)]t)])  )ii(<

111 t}lc])al’allcl  ])l’occssill:,(  ;l(ll I ,( i,

g;ljd,  wllicl) slIalcs  tlIc cx)lIl])lltitli(,ll II, ;(,a(;

{Sc(tioll  3.3). Vali(latio]l  C)ftl]calgorit}lll]ic

:+gi\’(11  i]l S(!((i(j]l  4.

lagy’ f i e l d  is ]]lal)l)((l 1(I iill 8 01 16 Ilodc ~)1’occss

lIF, difh’l Cllt O~)S(!l  \’dtiol! S(”all S. All cfficimlcy

of (30 % is rcac.llcd  with 8 ]]()(l(s, ‘1’JI(  l~:~:lll(liz:itic)ll  st]at(:(>,y alt(l l]il)cl i]lf:i]]ll)lcl]  lcIltatiO1l

( w h i t ] )  coodi]]atm  co]nputatio]l  aII(l ;<II ii Iid]}sfc;  01) }f’o]kstii{  io]ls  a]ld su~)crc,ol]l~)l]tcrs)

will lm cliscussd  j]l Section /).
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‘1’lIc l}tA,$  focal  pla]]~ (slI()\’,Ij  i?l I  i}’ :)) jll( ],](](1(]  Cif,]jt st;i[:f,,(N,(l  lillmr al’1’ays

Slll)t,C!l)dl  Ilg 30” 111 widt]l, two ill (~ii( 11 (t ‘ { III s)w(t Ial k311ds at 1:), 2!!, 60, al]d 100 /1111.  l)ata

Iak m]lsiclmatic)]]s  fOICd  tll I(: (l(’t(’i  1 ( II s ,/( j 1 0  l)c Ifi~lcl]  ]alf,c] 1 llal]  tllc  difrractiol]  li]I]it o f

t!h(! tclcscopc. ‘J’}IC ty])ical  dctt{tor  SiYIIS  IV( 1’4{)>:  :’67,4t)  >::~7:),  !Jox285,a  Ild  1 8 0 X 3 0 3

arc. sc.c. (full  widtl]  at l]alf  ]I]axill]u]l 1(’ 11(111.!’, 17\\’)  131) ]{:sj)((:liir(lj’l;]t  tl]cf our wavclclI@lI

baJldS.

‘1’llis  Co]]]l)inatio]l  of foca] l)I;;JII , (i:l I(L III si7(c: aIId RmII ]J:II{(:III oj)tilnizd  cletcctioll  of

~lOjll~  SOll  J’CCS  j]] aICaS  Of tll(!  Sk)’ W’}1(’J  ( t ‘1( [)~alaii(~]l  Id,w(w]l  SOUJ ( m was  lalgc com])ad

toi,hc sizes of tllc cldcctom.  ll(,w\(I, it ({)::l])lical(’s  tll(:  (()]istl~l(ti(jll  of il)la$;cs of Icgio]ls

Co]]tai]li]lg  spatial st,ructum  OII t)I( S(; Ilj I ,f : b..ll-]illllt(s.
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,3 $ lgorii’]1111

A  ty])icii]  ]]]]t]tS  ]WX’SSilI[’) ( (Ill’ i$!< (1 1!11(’ follo will{’, Sl(’])s:

] . [] IIColl”l])l’CSS; l)~ aIIC{ cx(]ii(  t; II{ ( ;III ‘II atc(] d;Ita S(:illls jlolll  alive!;

‘2 .  l)at?l prcploccssill~,, ~IICIII(li  II II, ( I(I : sc.a II (Jfl’scl ( alilll;l(  i(l]l:  Imsclillc  mnoval,

dcglitcllillp;, 1 al]d noise cstillliiti(~ll;

3.

“J.

5.

Starting  froln  a Inodcl  c)f tt)( sk) lillx  (Iist]i])ul ion, tll(! )lJlil X N’ICM a lgor i thm fo lds

t)lc  Inodc!l ihl”ough  t h e  IRAS’ (I(!t(’<”to” I (’!.],’ I; ISC!S, C(HI-IJmr(LS t)I( I(>SIII( t r ack-by-hack  2 t o

t})~ Ohs(:rvcd flux,  a~lcl c,alc,ula{(s  ( ~.,1 1,( I it, L to tlI( 111(1 (1( ’I. OIIr illllwltallt  chmactcristic

i s  t]la.t t,hc standard  Mc~hl al{I,OI itlllll (.(111:.t I IJCS flux. ‘J’]Ic ]) I(W(L.>S is takcll  t])rough  s h o u t

2 0  iterations  at wllicll poilltl a] til:u  (s illlit {Il]tllc[  illl])lol’(:111(111 ‘ I ‘II(: algolithljl  yiclcls a

Icso]utioll  of a]q)roxilnatcly  1’  at (;(1 / III. ‘1 Ilis ]v~)j(:s(x\ts  alt i)ll])l(,~~elllellt  in resolution

. .
I])e:litc])illr  Sta,ll(js  f o r  t,]I( I(,JII(~\I~  (I1 $~lWTi(ml$

,>, > 11011 -SOUICC  lik( sip,]lals  called glitches,

tyJ)ically  c a u s e d  by cosmic )a~~ CV(’IIIS III i~l “~ivldll?.1  (]d(’(’.to  JS.

2rJ’rack,  also called lcg or sco)L/~11(,  Iif’t IS t{, tl)( scf of data s; II II])lci c(jllcctcd  co~mccutivcly

by OIIC dctcctol  lnovil]g  across a /I}i\(II  fiIl(l



[ ‘, l)i/1’i, (1)

Wllm!

(2)

iiIld  ?’ij is tllC. ValllC Of tll C it, }l fot)t]jl  ilil ‘~ 1!’ 11(111S(’ fu]lc.ti(ul a t  ill]tl[:(’  ]jixds  ~j. ‘J’licrcforc  l’;

‘1’11(: wcig]lt attacllcd to t]t( {t )1 ((J I I( I( i III fa( to] fol tlt(’ ,~1 It ]Iix(l is ?’tj/O~, WIICTC Ui i s

111 practice  Wllcll  t h e  foot])] ill{  I)oit 0, ): llc~t msi]$y  mtil]latd,  :ITI qua] n o i s e  va]uc

for al l  foot])rillts  is assL]Incd, all~l  t )IC h’1(”’ kl . id(]lli(  al t[~ ~11( ){i( lId  1(1 SOIt-l  JU(y algoritllln

(I{icllardsol]  19’?2, ljucy  I 974),



3(a) and (lJ)).

‘1’l]e 11’AC ])rogra~l]

di]]lc]]siol]al  flat ficl(iil)g

H  (y’’)’” JIJw”: ~
i in lcg 1. z .,

(6)
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A fu ] IICI colnplicatioll  Ii(’i i]] (11( f<i( 1 1  IIiit t II( iissL)]I~])ti!)]I  of 8 ultiforrn  gain  offset  in

a ccrtaill lcg is only approxilllat(  1) ‘1 I II( \  ,1 I iol]s ]Ijs{(]csis  ffi({ 1s (c.$,.  scc Cl)a,ptcr  I V

of l]bl,$ (;aialogs and Atlases:  l;YJ~l:IIl: I (, I , Su]I],](IIl(:IIt (19[;8) ) cause tlIc ,gai I) to drift

sliglit,ly  witllill  the 1° range< A jIlo]t ;;{),I,I< ivc forlll of tll IC drst  I i]~]llp, algorithm  cstilnates

tltc gain  offset locally as the V}(ifI,)Il  (,1 {1,1, III Ift Ijc IIJfaIl  of t II(: (01 I rctioll faciols for nearby

foot]  )rillts,  so tllc cstilnatcxl  ~,iiill  ( III 1, (1 i(,r I(}I (acll  foot]lrillt  \FiII i{s slowly  along the l e g .

‘J’lIc low] gai]l o f f se t  i s  c,ompa~((l (t., f 1( ~,,1 il,al ()],( (:sti]l]at~.>(!  fro])) tll(: c]ltirc leg,  a]ld i f

tltcy difl”cr  by II]orc than I(I ‘X 1 II(]1 [ I , ~I,lo );!] Iitlu(  is lISHI, siIIm tlIc g,ai II is IIOt cxpcctcd

to drift  that lnuc}] o v e r  a ]“ s( al(., iITl  I Illi  la~jatiol) i)l c(,]]l])ut(’(1  oflSct  aVCI’ZLgC is lIlost

of 1 (1’ to estilnatc  the local

:;l ilclation il]lagc  (5’), it is

(~ F,a i I] ofrsct  . ‘~ ‘}]c ] O’ ]qth
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scale is also Slllall  Clloug]l to ca])tl)nf. ~ IIt fll ifti]l{’,  l,(llai’iol  of tlI~ p,aill,  as sllow’J]  by v i s u a l

ill$])[!C. tlo Il Of l) C)tll t,ll(! Ollt, ])llt illli:l,  (.; :rI(l  I Ilt:i] i“<)~}lic]  I)~)\\cl  sj)t<tla. [J])likc tllc st,aIIclaId,. ,

1111{1’;S  al:o]iihll]  (i]] Vvl]ic]l stli]~( 0] ,~llll)ifi(vl  t)lmu[),llollt tli( it(ltatio]]s)j  t}Ic local gai])

c.c)lll})c:llsatioll  dcc.rcascs  tll(’  stl i]~ill[l  ] 1(111(1 I lo]it)t{)l)i(all~”  to a ]1~’[),lip,il)lc  ICVCI ah muglIly

I(I itcratiolis.

()]ic  as])(c.t of  tllc local  ~,{;ill ( (}l~il)~lli  ilio]]  J)](II]o(I i s  tl) ai 01( coll)])utcd  corrcctjoll

f a c t o r s  call causctllc  flux seal{’  t<){lli!l  :Ili}lltly.  ‘1’llis  i:, solv(~l Ijy ic(juirill~all  occasiol]al

itclatioll  u s i n g  tllc s t a n d a r d  hq(~hl  dtl,uli( 11111 t(I cIIfoIcI:  fl~[x (~)[l<(tvatio]l.  III })ract,  icc,

1’a  st,all( ~rd M(; M ]tcrat,]oll  l)(,Ij(II 111~,{1  ; I 1 I a]I(l  ?~l il(ratiows  ]II(){lIIc(:d  110 lloticcablc

1(:-il}tlc)(lllcti[)ll  of strij)cs.

l~i~,. 3 dc]]]ollstratcs  tlll(:  sl]i)<i]l{,  (11(.(1 (If tllc  (I(:stli])i]l{:  :ilp,orilll]l].  l“ig. 3 ( a )  s n o w s

tllc  first itcratiol)  (}+’l{l’X~())  i]l):+~’,(  f,l ;I “ X IC’ fi(’1(1 ill p ()]))lillc)lus,  wllicl)  i s  Slnoot}l

(l)lurry).  l’ig. 3(tJ) is tl,c 20tl,  it{:],,iitl  i,),:, oftltcfie](l  ol)tai])f(!  )\it})  tllcsh]clad  II IIUX

algorit)llllll  and is col]talnillatc(l  wil II : I JI, III{ ‘)tlil)i]l[’,  altifac.  ts. A tltlll(’lldous  ilnprovclncllt

is sccll ill 1{’ig. 3(c)  wl)icll is ])Io(;IItf~cl I:illi II ifollll },,ail) (:oll)])(:]lstitil]lll altllc)ugll soInc w e a k

stri~)cs am still visible. l“ilially,  Ilsi]l[:  t I]( I(I (i] gai]i  (t)l]l]mlsatioli  l]li.tlloclp,il’csastr i]~c-free

illlagc,  l“ig. 3(d). It is also a])])a]{II{  tllilt I 1:>,. 3((1) (ol]taills  IIlill l)’ lli~,ll  s])atial  frccjuency

features that arc al)scllt  ill 3(a).



‘J’l](:  z[)[li:tcal  sllbtractioll  i:fi fiiil l,, ((}l[il)lictit~  (l]~]<)(c.:s, ~illfl  sillcc 1111{  1’;S IIas ty])ic.ally

k!]l used fol Slllall ficl(ls O n l y ,  t)l(’ 7( )(1,;,  ( (; )  llllissi(ul  lIas b(YII lii~lol~cally  tmatcd as  ])art  o f

tllc local  back[);roulld that  is SIIiJtI,I~  (< I ~ {11111  tlII()\VII aw’ilj’)  (I[]lill[’, tllc  tlIC I, AU NI)l{  SLC}),

l’ortul]atc]y  tllc dcstri])illg alf,o!it  1)111 o!!(1 f ,: w’a~’ 10 JIlakc US( (Ii t ]1(> disc.a]  subtract ion)

dIc)It, that wcIIt into  t})c ISSA illla[,$... ~$!’ ( 1 CStllll<i [(’ tll(’ Y$()(!iit (’;: 1 ~]llissioll,  by colli])arillg

ill])ut  d< ’tcctor data mid siImIlal[({  (I:II; fIt II II ‘lIIC l~lSA illlaf~cs,  il?l(l (’alil)J’atC  t}]C  illpUt data

k) ol)tail] a bac.kgrou~]d  ]cvc] t,)I:It  is (,JII;kI(IIi \v~I)I tlIC ]SSA ilil,i[,(s, ‘J1lIC zodiacal clnission
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l(!VCIS.

. .,

ltoJlllallyi  lllagcl  ccO1lstl)llttioll”  iII:I,(  Iit l[ls, lil]{’,ill[; ;iltifal(s (01 ‘(ri])])lcs’)) appca.r  whc]l

a I.)rigl]t  ]mil]t source exists OV(,] a Ilor 7fl, l,ack{I,IoIIIIcl.  ‘1’IIc IIl({}{allislnof  tlmartifiac.t call

bC U1ld(!l StOC)(l  M tllC  Gibbs ])ll(’1l(llll(’ 11(111  ( ( i sllaT]) cut(~f[ ill )Ii[l,ll sl,atia] frcquc]lcy  signal

incurs  ri])p]cs  ill tllc positioll  doIII;I~II) h 11111’IOUS  d])])loac 1($.1 ‘ }Ia~r(lwcII takclltoIc!(lllcctllis

kind  of artifzzctj  SUC.11 as tl]at [JI” ](~”,~]li  lii]l I, ()]wlatt)l  ill tlIc III1(:;IT  lcstoratlioll  rt!~imc  ( e . g .

Zcrvakisalld  Vcl~ctsallol)olll(Js 1{]<!?), ,,(1[1 J ,;-xili)l)ll)  c]lt]o])y  ]I](tllo(.lS I’]WSS  d al. 1992.

“I’llcs  il)~lllatcdc la(,aflo][]  lSSA il[;i~,~- ,c]c(,)lIc{.t(cl  to tll<:[+lllcflux  scalcasllll{,ltS

l)(;forc  calclllatill~ tll(:lllc(liaTI  (lifl(l(ll~ S(I SC(. 4.4 f(l] a (1( ’liiil (’(1 discussio]l.. .
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was t e s t e d  OII lltAS  dat,a,.

(7)

:. >,;  ./, (:’’\,/j)? (8)
.(

I 1//:, if.j :i ‘
(t. . :.,.1 I

\ (1. olll(’I”\\lisc
(9)

‘1’lIc ff fwtor thcII  a c t s  to clIaIIp,( t II( ( (l\ ’iT;  ant {’,lddicllt  V(’(1(11  t () (.olltmvariallt.  ( S e e

Skillil]g  (1986) for a sj]nila]  analysis i’)] 1)1 $Ilalllloll (!lltl(qly. )

‘1’llc IIurg  mltropy  )nci)  jc. t[lt( 1 ivt 1~ I )( w ,sts t IIc CX)I Icct if)] I fiI ( t (JI for brighter pixc]s,

s o  tllc I)right  })c)jnt SOUIWC js fit ted I,(( If z i] the C(ll  Iicl itc( aiiolls, \Vllicll  c,itc.umvmlts  t h e

corru])tion  o f  l)ackground  pro])a[l,at((l  t i (II II I II(; IIlisfi( II Car t,]I(> ])oj I It sollrcc.

‘1’lIc p r io r  k]]owlcc]gc sjp,l]ijic(l I)j II>; IilI Illfixil[lllln llu Ip, t’IItItl])~  estimation rule has

bcmI d i scussed  jIl Jay]]cs  (1986) al,cl 1 I i<<it ( 1  985). Accoldi]i{,,  10 l’]iedcm, the class  o f

op t i ca l  ohjcxts  dcscribcd by tlI(;  Ii II II,, r’]lt I (,1 ,y p] i(II would tcIId t (I (:o]lsist of a rclatjvcly

SI~lall nu]nbcr  of  randomly ])]actx] l)t qI,] ( cc] IL,,,  t]if! Nst l.)(,ilig dill I> I)cfittillg  the bright  point

sou Ic.c sc.eI  IC WC arc COII Ccrl]cd II’ i t } I

I



i] nap;c flux to t}lc  cc)rrcc.t  level,

A]totllc] ]])orc serious ~)10111(111 Ii . . 111(,1(! ( k c } ) ] } ’  al tllc 11(’dll (If t!llc! 11111’[; tcrativc

4, (Illii])illl,  V:ili(l;iiiol)

‘J’his  scctio]l  discusses tllc  \f:Ji~i(;:l  i(,ll L’ oul])llt illla[y’ ]J]t)])[]ii(s.
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‘1’0 verify t}lc  gain  of fsc(,  c:( illl,lt  if III, a list 10 l{(ov[’1 a] tifi(i:lll)  introduced offsets was

c.amed o u t .  A  Stm})c  fmc  IIIIZIII,(.  \I;l:,  IIsd l{,, p,jlf~l~ltc a> set of si]lll]latcd  dchctor  data,

a]ld Gal]ssia]]-  p,cIleratccl gai]l (Ifist.[< v ( [ 2’]:’ 1)11(:(:1  t{)  t)lc ]qy, ‘1 ‘Ilis s(,t of data was fcd

tO tllC u]lifor)]l  gain  Oflset  CO1ll~)Cll$ii~ i III ]111 ),qral)l, a n d  n k(xtl (’1 ])10( of tllc IWovcrcd  v s .

i])troclum(l  ofls(:ts is  slIowII  ill I“i/,. ,;I

‘J’hc illtrc)ducccl ofrscis  aIc (Jiil)\.r,, if 1111 sla II[lar(] (l(:\i;iti(~ll ().12.  ‘J’IIc standard

dcvjatioll  of r(:siclua]  o f f s e t  afl(i (<11111111 ..al II{; foI (stil}lat(:(l  I:)fis(l is (1,024, iIldicati]lg  a



JI’I’  ii]ld \’jsl}alljI  il)(lislill{’,lli:illal)lc  froln the il]put

,.
‘,(1[1 [’olll] )c’ll sat loll” IS ‘:;1 ),:] : 1,1(’ of i ts dcsigllccl goals,

1(, II ill (I;lla (]~ip,. 30 i!+ jII fact duc tc) slnall gain

valiatiol]s  witllill  tllc lc.gsj  lcll(li))}l,  MIII;}(III 1~ tll(: I()(al ~~,aill  ci)llt]~([isatio]l m e t h o d .

4,2. }~ali(i:il~t,)l  (ii’ S[)orifi l’l]OtO]JI({ILj

‘Ii) vmify  LIIC ])llotomctlli(  i]ltfi,l  l! 01 I  111{1S  illlilj\(’S  m.illp, {I,ilil)  c.cmlpcllsation .

d(!strij)illg, dctcct(or d a t a  pIoc(ss(xl \Yltll  1, 4\(l A’J)l{ f-o]’ 1,11(! Solll <’(’s M!)], hfllol,  aml~
+

l)i(tolis\vc  rcfccltotllcgail]  c.f)l[l])f(l~:’i,)l I:l,o]itll]ll  aII(l s(jllr(( tlIIx(wat t}lc20tll  i t e r a t i o n

WCIL;  coIII])arcd  w~itll  rcsu]ts  frc,ll] Ilt( t{) It(l lld I’l(;h!l al[’;olitl,lll, ‘J’ll(! SOU1”CC fluxes WCIC!

dctcrlnillcd  usill~;  al)crturc  ])hot(u)]([]~j l)) rilculatillg  lllc  l)a(kjI,I(IIIIId  l eve l  as ihcmcclia]l

of l)ixcl  f luxes ill al) annulus  aIOLIII(\ t I f’ :(}1 I (:(., [i]l(!  sullt,];;cti]l{}, t II( l)ac.kgrouncl  f rom tl)c

total f l u x  witllill  t}lc circ,lc,  ‘1’llc lll;l~,ilillllfl  llOIC(LIIt::[~,C  (Iifl(’]cll(t 1 )(’( u’(!cll  the two Sc!ts of

ll!SUltS is 5.4% (SCC ‘J’able. 2 fol ttl( ((IT I]lill i {)11).

4.3. ‘V:kli(lilio}l  (If’ ~OUIT.c )’OSitl(~ll  S

‘1’0 validate the rcprojcctioll  ( {1[{[  ,( III; s II IIC(: l)(lsitio]ls  ill ?])( (Illt])ut  1111{10S ilna.g;cs,  39

s o u r c e s  llcar  tllc ~~alactlc  plallc  w(~l(’ ( 1)( ( I;( (! agal~)$“ t tllc  lI{A S 1 ‘(li[lt  Source catalog.  A

total of 39 sourc.m bctwccll (~alatt  i( lti I i [ L](I  - I .7” ?tIld  :1 .’(” ( x t V}’(} hands) Were tcstccl ill

tllcsc loll~;itudc  illtcrvals:  1 1 9 °  12!)[”, ‘ I ‘,<’ ‘?23:’,  aT Id 3!)5(’ - ~~(’, \\illl 21, 8, and 1 0  s o u r c e s

ill cac~l iltkrva]  rcsl)cctivc]y.  A l l  st.)111(1  ~~ IIIa(~ I) LIX(IS ;. 1 .Iy at (i{) and  100 /lIn.  Sources lyilg

1. Also  SOIIIC so~ll((s  C1 O S C  to tllc Ga lac t i cwithin  10 arclllin of cacll  otl]c.1  \Yt~t c.i Illti,,,

ce]ltcr  were cxcludcd,  duc to a la Ip,(’ ~1,1 I(ii(i ~ ill (Iic l]acl;~loll]ld  illtc]lsity.  For  cad choscm
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Sourc.c, a circular area, wit]]  I:({li~}s  ‘I’ 1,’,’  i i ‘. <~llillt,tl ((1:11{[’1(’LI  at tlII’ 1’S(; positioIl),  alId tllc

f “~l’C.?l)S  111X WCl~j}ltJC!d  CCl)tlOl(l I’f’i’l< 1  {il Lf I I  1+ ! II(: 1111{1;S ]Joill(  SOIII((  ])ositioI1  and coInl)arcd

agai  I1st tlIc l)s~ p o s i t i o n .  l“oI (;0  //IIt  l)iIIt~ ‘tlc(listallc.(s  lxt\\({II 1111{ l’X position aIIdl’S~

])ositiol) }Iavc all avcragcof  {I.:{”  aII(l :[t:lIfi  r(] {I<lri;:lioll  4.{)”, iill~l for 100 /f]l],  8 . 3 ”  j 4 . 4 ” ,

‘1’0 test tllc surfac.c briglltll(s~  ,)( Zl)(ii)( , I sul)tliict(xl  1111{1;S ill);  ig,(s,  tllcy\vclc  le}~illllcci

to ISSA gcoIIIctry  (usil]g  boxcfi I aj~ I,[I,i Jl}, ;IIId (o]lll)al(:(l  l)ix(l 1)~’])ixcl  agai  JIst tl)c  ISSA

illlagcs.
.

M~llti})licativcfl~lx  scale (A(;jl)( ) III l<ti(~ri  J’,’M  a])])li(’11  to (IIC liSSA ill]agcs  b e f o r e

ca lcu la t ing ,  tllc surfac,c briglltllvss  (1,1[( I;II 1]]. ‘]’; l( ]){,4:;  (I(((,lf,ls  ]Iad a dwell- t i l~lc

dc]mld(vlt  rcs~)onsivit,y c}tallp,(:,  II(ti(( , [ II(, I,aill  (’l IaIIf,cs  as a fl]il(tifJIl  of source size: at the

]]/A,f)’suJwcy specdof  3.85 mlr)ill/’s,  l]ti~, 111 S t(\’c](:d  of] for sIIL]((u](! 0)1 t]IC order Of 30’

ill cxtc]lt.  ‘l’husj  tl)crc arc two  (al II II aI 11111:, f.)1 {II( lfI?Af’(la(a,  Illc(alil)ration  ap]nopriatc

for ])oillt sources, known  a s  tl](:  ,\(~ [ill) ];lio]l, aII(l tlI(L calil)]ati(j]l  a])])  ropriatc  to v e r y

cxtcIIdcd structure, k]low]] as t lIC 1 )( } : i,lil) ,It ion. ‘J’() (:(j]]\(]t fill x(:, alId surfdc.e bri,ght)iess

m e a s u r e d  froln  l) C-calibra,tc(l  1)1()(111(1 s ICI I IIC ,4(; (salllc  as III(’ l’oi9)f ,Sou?’cc  cdakq)

calibratiml,  tlIc  values  must be (Iiti(l(.{i [> (1 ‘(8, (1.87, (). !1)? aTId 1 .() i-ii 12, 25, 60 ancl 100 pin,

rcspcctivc]y.  1111{11S USCS tllc A(I ( ;:lil ,Iiiti(,ll, wllilc  llte  1SS,4 il]lap,(s  arc on the l)C scale

(SCC chap. VI of JRAS’ CaiOk){JS  ,,,,,/ ,,‘ (~(f$(  )“ 3;J/)1(/)/(7io?’~/  ,$v))pl(?f,( ?1/ (1988)) .

jtcratiol]  lIIIUJX  v s .  ]SSA, a]ld l(~s  (III ]~’ fol 2.()(}1 it(:lati(,ll  II I1{IIX v s .  ISSA (rl’ab]c  3 ) .

‘1’l]c clifl’crcnc.e  is l a r g e r  at 2(lt)1  ii(lii(i)l a< l.tlc. 3ct)i]l]lcd 1111{1;S illlap,cs  arc still  sllaq)cr

than ISSA, wllilc  t h e  ]st jtcratiol I I I  l:] ‘; iila~p )Ia\~c a It-s()]IItj~III sill]ilar  to the 4’ to 5’ of



ISSA.

‘1’llis  sod iol] p;ivcs a dctail(d  a, ,( III  II( II lhc Iccllllical  asj)([  Is of a ])ilmlillc c.wlsisting

of cooI (Iillatd  l)mccssi}lg  011 \vI. )1 ],~il iii I(JII:> ;III(] ])a]a]](:] S(ll)(>I (’(II Ill Illt,{!I”S> wlIid  I p r o d u c e s
>

1111/  1’;S illlag;cs  ill ]nass  quantities  (s<4 1 IF,. ‘ f ) .

1// AS dctcdor  data, kllov,ll ii L ( Ii I )11 ((hlil~latcd,  ltcwo]lsl]  (](tcd  l)ctector l)ata),

grou])cd  ill 7 °  X 7 °  ])lat,cs, Icsidc ill tilt’ “ /  ~ I)(I J A7c}/iuc7’, ‘1 ‘II(I filst stq) in  the ])ipcline

fol IIlass ])roduction  o f  1111{1;S i)rl:l{,~  , r t I CXII Mt data (.~.J\’cI  illp a slxcific.  field with

l(sll ip$’ixl  11)) aIId feed tllmn  illt,c, “1 4 (1 ‘\rl)}i (or (81it) rat ioli iIlld l’al ious OtllCT  ])lcpImO.XSiIlg.

W C take tl]c  7° X 7° I, AU NI)I:((I  l)iil{ ~ a]]d lIS(’  t}l( alf!,ot  illllll dcscribcd  ill S e c t i o n  3 . 3

to sul~tract  tl]c  zodiacal  L)acl;[tiol]ti(l  ( Illis: t ,1. ‘J’lli:>  stc~l  Jequil  (+ ttlc  c.orrcs])onding  I S S A

ilnagc as su])])lcmcnlt  input  (S][II, A{ D ill 1’ 1{1. ‘ i ) .



:?fJ

clifl&x:Jlt  flux I)ias level will I)(’  a~,pll(  1 ~ (I I ; cl I SII1:; 11 ficl(l. 1.4” x 1.4° is also tltc  IIlaxilna]

f i e l d  si~x: wit)) co]]]])lci,c  co\T<] ,IJI,( ; Il[i\(l  I ithill  cjI)c lc:\t 1 1 ])1;11(’,  {\ivcll tllc 2 (Icgrcw

Icdu Ildallcy  of !!IIC ])]atcs  all(l  ill 1);1 [;1’ \’ U()( ,’ioll tIll(l O]iclltiitio)l  I.)f 111(’ SIllall fi(:ld  r e l a t i v e

to tllc IK!vc]  1 })latc.

All o]matiol)s  dcscribd al)(,l( ,II! [!! ~11(:] OLII, OJI MolkSttitioll\,” aIl(]  t,}l~ tot~] ])1’OCCXXjIl~

t i m e  f o r  OHC 7° x 7°  plat,c, OJI( m: i( l(IIf I,[ t lmIId, aVCIa[,)CS to (s() Jl)illutcs 0 1 1  a SIJJ1

S1’A1{(ktatio)l  10, II]ost o f  ~vlli(ll i~ SII( II ,; (l(!coll  l}) I(’ssill[’,  ‘ill(i (~ t I acting tllc data from

tllc l)tA,S’  l,mcl 1 Arcllivc.

‘ill IC sII]all  field (1.4° x 1.4 ) (i~li (II fi (< au, t

i s  []0]1(!  ()]] !,]1(! ]I)k!] })~l’a~()]l sl]J)(J( II]] l])llt( J, q ]1(’

l’rofilillg  6 “ ‘ ‘a  t~])lCal  }]]]{.]’,})  })J(}I:,,  s : Il(li,cd tl, at 1]-J{)lc

tinlc  was s])cllt within  tllc cod( wlli(ll  i  ;;l( I ;Itfcs  tl)( footpl

. .

II;; II $ltI ‘,{1 of tlIc  tc)tal execution

Jlt tIJ Id il l)a~,C!  COI’I’CCti  OI) fa.C.tOI  S



? 1

( s e e  lip;.  8).  III t,hc ]mallc]  clP~tII,I,I  ,111,1 of t)Ic ~,rol,lc,,, , (’:i(i I J)[()(:CSS()l’ takes C.al’C of

footpriltts  fro]]] a Sci of Scalllill(  ’,., ‘ 1  IJI ]f’ii .)11S fol” IIoil  l{; (Ilis dl(’:

1. Slllall ]Uwgralnlninp,  {! fiolt. ‘1’’1(’ (’-: “1(”[’ of t tl(: ~:jri~~illiil )! I t{ l:X aI”C}lit(Xt4UIC iS lCft

Ullioucllcd.

2 .  l(’OOt])]illtS  ill 01112 lc~, slIij]( III{ ); III Icsl)oiIs(  furl(tio] [I, Ij(l, cx(:q)t  for a traIlslatlioIl,

Wllic.11 is basically Ll)c reasol  I t,lI( <j] j~,,il I-I I c I I 1(, J)I ()::(sS(S t,llc (Iiit ti 011(” 1(>8 at a tiIllC.  KCC]>iIlg

tllc w}]o]c lcg ill olIc l) ICKCSSOI i s  lIJ( 1( IOJ( ;, IIatlllal  Cllo;(’(’, Jfflli(ll  IIlillilllizcs  local  111 Chicory

u s ap,c! .

3. A s  wc d i s c u s s e d  il) Sc{tif,I, ;1,’, lit’ 1,$ cIftm to]s  l]a\r {~,;ii II (Ii fl”crcllccs wlljch alX!

Cspccially ])rolllincnt  f o r  tllc 6(J iill(l  I [lo //l J !h311(l:>, ‘1’]1( g,ai II oflset (aII bc c.stinlatccl frolI]

cxnrcctioll  Odclolx i]) tile san)c  l(y),, \’,lli I ~11 I I( :  fro]]) tllc  S?illl(! d(t((:to] ,

l)cco)nposition  in tllc inlq:(  (1(111 lili I )1 ii< IIOt ( arI icd  out fol 1}1(  I” X 10 f ield,  el iminating

tl]C ]]CCd fol  g h o s t  lmulldary  Co]ll]lilllli( iil 1[)1, wllic)( moIIl(l 1)(: si{~llifl(a~lt a~]d com])]icakcl

tO C.OdC,  due! tO tllC large size aTI(l i] I (’/),lllill f Iia]x: (If tl]c  dclcctoI  IciJmlIsc  fultctiol],  ‘1’l]is

hcl])cxl IIlaintainilig  the ~)ara]]c] ( (,(111 :>i)]ll;il  ill S(IIIC(UI(I tt.~ t,l Ic s{~<l{iclltial  OIIC, ]l]aking



‘I’l Ic cfflcimlcy  of t,hc pa Iall(l lII(J  II ,111 tl(~J(IId\  0 1 1  tlI( s(aII ( ( IV(l’age: of t}lc field

]Jroccsscd.  ‘1’llc coln])utatioll  till)t i s  J IILIII, I i ])1<)])01  liolal to tlI(’ l(It al covclagc ( i . e .  total

II UIIII)C1’  Of footf~)rillts), wl)ilc t)](’  ( ~,]1111  IN]l Ii[ 1 io]t ()\r(’lll(lil(l  is 1101 ] (I:llc{I  tc) footl)rillts  a]]d is

. .
OIIly dcl)cmdc]lt  u p o n  t}lc  illia[\l~11 J<i\’ ‘<1:”(, “ lli~’,1](1 for a field wit]l IIiglicr‘.. [) t,ll(’ Clllc.lf  ’n(  y 1:)

c.ovcrap,c.

1“01  a laq’;(! ficlcl (C!. F;. 7“ > ‘/: ), 1 t’ ,Ic,t.tol  II(i IS II T(:IIICII[S att l)rokc]l i]ito 1.4° x 1,4°

})icccs  with  0 . 4 °  ovcr]ap. l’;acl  I 1 .;” :X I  1[ ji(:ld  i:. Ioad(d  011 to f ~ul)p,rou~) o f  8 or 16

})1’OCCSSOI”S. ‘1’llc overlap  was [Iloi(’11  (1.):IS I \I’ ivcl) s) that (m])])ill~’,  111(’ OVCH’la~J after llI1{I(JS

cllsllrcs  SlllOOt]l IICSS at tl)c I)OIIIICI;(I i(! hflt} ,;:i(k((! ilrlap,(:s  II Ia(l( f]oll} tidjacmlt  fields turn

out to IK! Scallllms  to tllc!  l)lllll; ill (’yl

Cllmlltly  tf}lc pmdlcl ])10[’,1’(1111 ] 11[1 ():1 :i [)1 :!- ])ro(’(w. ol lIIt(l )’ara~;o]) using  ]ntcl’s

NX coll]lllllllic.atioll  rout,illcs  uIld(i  II ( OS1 ‘ / ]  (ll,(l~ti]lg SJIS((]]I.  It a l s o  runs olt tl)c

Salldial  JNM opcrati]lg  SystclI]  al(~IIII, \YiIII [Iic ])lf)\idc(l  [<)llllillllli[titioll  library  (S1JNA40S;

Maccalm, Mc(hrlcy,  a n d  ltics(~l 1 !l:-!~  I, \I,’IHI  II is {i\{lil~(l)l(: 011 l)~il;i{’()]l fiIIcI II(YIJlll~, .ZIIId

provides signific.allt-  pcrforlnall((’  i]li-]  (’ ,SI

‘J’IIC CXCCUtablC.  COdC WaS colll])il(  1 ill( ‘  ji]ll:((l \~’it,ll  a ]]lat)l li}jlaly  confollnallt  t o  tllc

11;1’;1’; 7:)4 Stall[laI’(l, and tll(’ ( ull])ill’I ol, tl “1, s 1’,’(:1(’ fill(- t~lll((l to p,ivc tlIc I_wst  cxccuticm



A  SI)CC(l  illcrcasc  of about  7 ti]ll( ~ : i i]ici(.1 v,it}l  16 IJlO(t.SOrS”  a]]d 5  ti]ncs wit]]

8 ])1’OCCSSOI’S  fol’ a 10 x 10 field. I ;~)(li  ,rdttl  1) a  6,1 sqlIiIl(  (l(>jI,I(( fi(ld CaII t)c procmscd

usil)g 512 Il[)(lcs,  wit}] a  s])(:(xlll])  fiit t[l IJI ~:~(). 11’01 ])I()(lll(ti(}ll  I LIIIS OII t h e  l)aragon,  wc

custo]]larily  usc 128 nodes t,o 1)1 ()((sc (i SIIIIII fitlfls  siI[lull  aIIcousl?.  lI;ach hand-plate would

t]lf:rcfor(: tak{:  rou.g]]]y 1.5 l]OI]Ts of J tz!  1 iIIII. \/;II joIIs S( ri])ts iII ( US((I to autml-late tl)c  data

trallsfcr  a]ld I)rogram  laul)cllill{’,,

‘1’l)c ]mlallclizatioll  al)d al{’,(llillllllt lll~l; -;ll C(,lll(JIt,  S of t]l(’ ]i’.~(; ]]]]{];~ ])lo~I’alIl  }lavc

I.)(:cII dcscIil)c(l.  ‘1’lICSC CffOItS lI;I\I( (II; I )1~(1 i))odl)(ti(l]]  (I{ II II{IS irlla~,(:s  b y  II)AC  using thC

IIltcl l’alagml Sll])cl’colllplltcl’.

‘1 ,IIId ~ason Sula(( for {ll(:i]  i]lvo]vcmcnt  a n dW C  t IIallk  ‘1’om %ifcr, Joc hlwzxd  I,, d,

lml])ful  sup;gcstio]ls duri]lc tllc ~~I<)j({  t \l’(’  ii! C [1,1 ilt(’fill to ~;(’ol P,L’ $,u]])a]m, JohTI ]“OWICI

al]d Mic.l]acl  Mclnyk  for dcvel(jl)ill{),  t II( IIli[’lllal  IIll{ll;s ])lo[:lillll. m])cci  ally John l“owlcr

w h o  IIcll)cd with tl]c  port cjf 111}{1;S t) I III l]~tcl  (:oll]])lltlc]s  lIy cx])lai]ling  the s t r u c t u r e

a]]d details of (IIC progra]n, aII(l  111 ovi( :.(1 iIt I\’ic.e 1111 oup;l IoIIt t II( al[;()]i(lllnic  deve lopment s .

‘1’l)al]ks  arc a]SO (]UC t o  }{011 ]k(k at]fl ~ )iAII{  ]’;II{;](I W)IO lIa IIdlr(] II II IIICI’OUS lIIIWX

~)roccssi]lg  requests and arc rullrli) 111, 1,], Ilt’ 1 S G:ilax~~ Alla< ]llo[l~l([ioll.”
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‘] ’AII1,lI:  2. ~o~[l])arisoll  of S[}LII ~ I’II)IOIIICII)’  (1  )f:st]i])ill~’,  )s, N[)ll-I)cstliI)illg)

Soul’cc

Mb]
M51
h451
Mbl
N451
M51
M51
N451
MIOI
M1OI
N41OI
MIOI

Wavclcngth(pn)

60
Go
GO
Go

100
100
100
100

Go
Go
60
60

h4101 100
MIOI 100
MIOI 100
h4101 100

~ l’ic.f,oris 60
~ l’ic.toris Go
/? l’ictoris 60
fl l’icf,oris 60

/3 l’ic.toris 100
@ J’ictoris 100
/? I’ictoris 100
@ I’ictoris 100

—- .._. — .. —___ _____ _..-. .—.

Ill ‘
1)1
(ill
(1(1
Ill
1)1
(1(1
(lo

1)1
})1
(111
(10

) )1

111
(Ii)
(lo

111
1 II
(10
(1(1

1)1
1)1
(i(l
(1(1

110

J’(’S

110

>’(’s

110
ycs
110
ycs

110

y(’s

110
\’cs

110

J’C’s
IJO
:),(!s

1)0
y(!s
110
)’(!s

20(11 (.ly)

1:!1.24
1?6.63
130,{)8
1:{0.2:)

:{(13,80
2{!:1.1 1
y){),~()
295.05

8:).34
81 .7(i
81.41
81.43

?1’(.56
20!).97
2](; .71
7J4.37

21.84
?<).96
20.96
71.3s

111.95
111.86
0{)()

1(1.43

difr. at 20tll  iter. (Yo)

-3.5

-0.6

-2.9

-1.2

-4.2

-{ 0.0

- 3.5

- 1.1

--4.0

-i 2.0

--0.8

+5.4
.—



~msition
-.. ————. ——

f’,000.5, + 0.5
g121.5, +o.5
gl?G.5,  -0.5
g218.5, – O.fi

gooo.5, + 0.5
g121.5,+0. fi
g126.5,  -0.5
$?18.5, -0.5

tvav{’1lll}  ’,11] (/1111)

(io
(;()
L;(J
(;(1

10(1
100”
100
I ()()

(1.(124 :; 0.064
().(1] 7 4 ().()3[)
(1,(1(17 j 0,040
(1.(1[)(3 + 0,033

().(131 4 O,(K)7
(1.()(13 ,1 (,),016
(1.(m 4 0,028
(1.()(15  :! 0.01 G

YOLI1 vs. ISSA .

().()1 3:1 0.100
().0[)8 4 0.112

- ().010 4 0.119
-0.0024 0.080

0.0203 0.083
- O.(K)3 fi 0.0G8
- 0.0044 0.081

0.0004 0.047

a Comparison was dnfIc f(])  ) [ Iri IIIL circl{x (w[tmd at positi{uts  slIowII  in f i r s t
columII.  DifTwcmcm aIL, ICIII(  :;{,I I t,}l II! II ICa II :; st,a~ldal (1 deviat  i(~]l of tlIe qua)ltity
log(lllltES/ISSA).

\



. .
SUS\  SI’A1lGstat i, n, Y ‘/20 Scc
Single I10Cl(2  Of t IIC 1 ‘<j! il{,  ,1 (i40sc!c
8 nodes c]f tllc  l’a],+[, ()], )37 Scc

—.—. .

‘i,



.A,,>

1O$;.  1. n/AS’  scaII ]JattcI  II i]) h!’):, l} 1(s 1( ’])1(’s(’lli  [io //111 (1(, tc(tol’ footprint m]tcr

]Jc)si(iolls.  ],owcr  rig;llt  c r o s s  i!)di( ;,1( P\\ l~h’1  0“ 111(’ (i(l  //111 ({( ’1 ’( ’(”(01 ms]Jo]Isc fullctio]).

Fip;. 2, A scllmnatic dramrill(’} of tll( 1//1 $ fo(”ill  ])lallc, ‘J 1]( II II II IljCld rcdang;lcs ill t h e

cc]ltlal ])ortioli cacl I ml)mscllt tlI~>  fitl~l ~ ,( i’i(i’, of a d(leclol  , filt(’1 ;III(I fi(:ld lcms colnbinittion.

‘J’IIC filled-ill  (letCCtOrs  were ill(~l]tl  ill ik, ‘“11 f tll(’  (’1(1 ss- tlal(’)lcd  (i(t(’ctols  Sllowcd Clcgradccl

])(:]fc)IIIta]]cc: dllrillg;  t,llc lnissioll.

l“ig.  3 . ( a ) .  lSt itcratio,)  jli)a~~ j<): : Ii”(]  jli p ()])lljll(l){ls(l(l[l  IIJJI LaT]( l); ( b ) .  20tll

itclatio]l,  standard  1111{1’;S; (t), Yil( II  1111 ,;!io]l, \’/itll ullifollll [’)iii Jl c.c)ll]})cllsatioll; (d).

20t11 itcratioll,  wit]l l o c a l  gain  (011111(:  ICiti(ll.  Si7c of ilt)a~,(> is 1 c :>: ] 0 . ]] C!i@{ Of SUJ’fiiCX!

rc})rcsclltls  flux. IJoca]  ga in  co]li])(llhtlt I(JI JIIVIIIO(!  ])r~)dII([s Ilif\ll r~’s{)llltio]l  ilnagcs  that arc

free of stri]ws,  tllc lnost co]l]]J](I]I  i;l ( {:( ill :taIl(laJ~l II JI{I’}S ])li][(’ssill~,,

l“jg. 5.- l{cxovcry  o f  a r t i f i c i a l l y  iIIIJ(I[lIIc(I\ oflwls JT(I t ics ] :  lop, of rcc.ovmcd  ga in  oflsd;

IIorizo]]tal:  10$, o f  i]ltrcduccxl  p,OiJ] (,fis( I

l“ig;. 6.- Co]]lpariso]l  of 1111{ 11$;  il II(’ ilYS \ SIIIJa(c  l{ri[l,llt]]css.  1 °  radius  circular a r e a

mvltcrcxl  at g218.5,  --0.5 (60 ~/111) M(I( c, J]]  I ~,i-rcd, 1 ,cft: (’.~llll])ill isoll  of 1st iteration  llll{ltS

v s .  ISSA;  rip;l]t: co]nparisol)  (If Y(l[”II ilflillioll I I  11{1’;S v s . lSSA \)cltic.al:  log o f  1111{1;S

/  ISSA ; l]orixol]tal: ISSA  il){(:~lsi[,  i} \l,l\/st(l A(;  /1 1(; (01 Ir{ tioll was applicc]  Lcforc

talc.ulatillg sulfdcc  brigl)tncss  ldti(l,
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